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(57) A method for enhancing the physical character- 
istics of a localized area of a suspension component 
(10) by adding material to the points of high stress (H) 
without a significant increase in weight or diameter of 



the suspension component. The material is in the form 
of a sleeve (12) added to the exterior surface (1 4) of the 
suspension component, a core (16) added to the interior 
surface (1 8) of a tubular suspension component, wind- 
ing filaments (20), or powered material (22). 
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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates generally to a 
method for enhancing the physical characteristics of a 
suspension component of a vehicle suspension system 
and to an enhanced suspension component. More par- 
ticularly, the present invention relates to a method for 
enhancing the physical characteristics of a localized ar- 
ea of a suspension component of a vehicle suspension 
system and to an enhanced suspension component. 
[0002] Vehicles are commonly equipped with suspen- 
sion systems for absorbing road shock and other vibra- 
tions: while providing for a smooth and comfortable ride. 
A suspension component, such as a stabilizer bar, is of- 
ten used to increase roll rigidity, and control sway as the 
vehicle turns. 

[0003] In order to increase the stiffness of a suspen- 
sion component, it is often necessary to increase its di- 
ameter. However, there are several drawbacks to doing 
this. For one, increasing the diameter of the suspension 
component can significantly increase its weight. Addi- 
tionally, a suspension component of larger diameter 
may fall outside of machine parameters and be unable 
to be formed because of its size. In fact, the larger di- 
ameter may only be necessary at a localized high stress 
area. 

[0004] Hence, there is a need in the art for a method 
for enhancing the physical characteristics of a suspen- 
sion component which does not significantly increase 
its weight and size. 

SUMMARY OF THE INVENTION 

[0005] This invention relates to a method for enhanc- 
ing the physical characteristics of a localized area of a 
suspension component. Material is selectively added to 
locations of high stress on the suspension component. 
[0006] I n a first embodiment of the invention , a sleeve 
is fitted over the exterior surface of the suspension com- 
ponent (either solid or tubular) at the locations of high 
stress. A heating/cryogenic technique is used to create 
an interference fit between the suspension component 
and the sleeve. The suspension component with the 
sleeve positioned on its exterior surface is then formed. 
In the preferred embodiment, the sleeve is made of ti- 
tanium. 

[0007] In another embodiment: a core is inserted into 
a tubular suspension component either locally at points 
of high stress or entirely along its length. A heating/cry- 
ogenic technique is used to create an interference fit be- 
tween the core and the tubular suspension component. 
The suspension component is then formed with the core 
positioned within the suspension component. In the pre- 
ferred embodiment, the core is made of a resin type ma- 
terial. The core can also be made of steel. 
[0008] In another embodiment, winding filaments of 



composite material are layered over the suspension 
component at the points of high stress after the suspen- 
sion component is formed. 

[0009] In another embodiment, powdered material is 
5 applied to the suspension component at the points of 
high stress by spraying or welding techniques. The ma- 
terial can be applied when the suspension component 
is either formed or unformed. 

[0010] In many applications, the high stress areas are 
10 at a bend or curve. The added material is preferably add- 
ed, then the component is heated or curved. 
[0011] Accordingly, the present invention provides a 
method for enhancing the physical characteristics of a 
localized area of a suspension component. 
15 [0012] These and otherfeatures of the present inven- 
tion will be best understood from the following specifi- 
cation and drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

20 

[0013] The various features and advantages of the in- 
vention will become apparent to those skilled in the art 
from the following detailed description of the currently 
preferred embodiment. The drawings that accompany 
25 the detailed description can be briefly described as fol- 
lows: 

Figure 1 A illustrates a schematic view of a suspen- 
sion component mounted on a vehicle. 
so Figure 1 B illustrates a schematic view of a formed 
suspension component of a vehicle suspension 
system. 

Figure 2 illustrates a cross sectional view of an un- 
formed suspension component with sleeves posi- 

35 tioned over points of high stress. 

Figure 3 is a sectional view of a cross section of a 
formed suspension component with a sleeve posi- 
tioned over a point of high stress. 
Figure 4 illustrates a cross sectional view of an un- 

40 formed suspension component with cores posi- 
tioned at points of high stress. 
Figure 5 illustrates a sectional view of a cross sec- 
tion of a formed suspension component with a core 
positioned at a point of high stress. 

45 Figures Illustrates a sectional view of a formed sus- 
pension component with winding filaments layered 
over a point of high stress. 

Figure 7 illustrates a sectional view of a formed sus- 
pension component with powdered material applied 
so to a point of high stress. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

55 [0014] While the invention may be susceptible to em- 
bodiments in different forms, there is shown in the draw- 
ings, and herein will be described in detail, specific em- 
bodiments with the understanding that the present dis- 
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closure is to be considered an exemplification of the 
principles of the invention, and is not intended to limit 
the invention to that as illustrated and described herein. 
[001 5] Figure 1 A shows a suspension component 1 0 
on a vehicle 8 mounted between wheels 9. As known, s 
the suspension component 10 provides a stabilizer 
function. Figure 1B illustrates a schematic view of a 
formed suspension component 10 of a vehicle suspen- 
sion system. As shown there are several bends or 
curves H. These may be high stress areas which could 
be addressed by the invention. The figure shows a sta- 
bilizer bar, but the invention extends to other suspension 
components. 

[0016] Figures 2 and 3 illustrate a first embodiment of 
the present invention. As shown in Figures 2 and 3, a 
sleeve 12 is positioned over the exterior surface 14 of 
an unformed suspension component 1 0 at points of high 
stress H to increase the stiffness of the suspension com- 
ponent 1 0. The suspension component 1 0 can either be 
tubular or solid. The sleeve 1 2 can comprise of any high 
strength material. In the preferred embodiment, the 
sleeve 12 is comprised of titanium. 
[0017] Next, the use of heat/cryogenic technique is 
used to create an interference fit between the suspen- 
sion component 10 and the sleeve 12. This is accom- 
plished by heating the suspension component 10 and 
cooling the sleeve 1 2. This technique expands the sus- 
pension component 10 and shrinks the sleeve 12, cre- 
ating an interference fit between the two components. 
Other interference fit techniques can be used. 
[0018] Once the sleeve 12 is positioned and fitted on 
the exteriorsurface 1 4 of the suspension component 1 0, 
the suspension component 1 0 can be formed. As shown 
in Figure 3, this is accomplished by bending the compo- 
nent 10 at point of high stress H. By positioning the 
sleeve 12 only over the points of high stress H, the stiff- 
ness of the suspension component 1 0 can be increased 
without a significant increase in the overall weight and 
diameter of the suspension component 10. 
[0019] Figures 4 and 5 illustrate another embodiment 
of the present invention. As shown in Figures 4 and 5, 
a core 16 is inserted into the interior surface 18 of an 
unformed suspension component 10 at points of high 
stress H. In this embodiment, the suspension compo- 
nent 10 is tubular. 

[0020] In the preferred embodiment, the core 16 is 
comprised of a resin type materia! andean be positioned 
either locally at the areas of high stress H or along the 
entire length of the suspension component 1 0. The core 
1 6 can also be comprised of steel. If the core 1 6 is com- 
prised of steel, the core 16 is preferably positioned only 
locally at areas of high stress H, rather than along the 
entire length of the suspension component 1 0 : to reduce 
weight. 

[0021] A heat/cryogenic technique is then used to cre- 
ate an interference fit between the suspension compo- 
nent 10 and the core 16. In this step, the suspension 
component 10 is heated and the core 16 is cooled. The 



subsequent expansion of the core 1 6 and the shrinking 
of the suspension component 10 creates an interfer- 
ence fit between the two components. The suspension 
component 1 0 is then formed with the core 1 6 positioned 
inside the suspension component 10 at points of high 
stress H. Again, other interference fit techniques can be 
used. As shown in Figure 5, the component 10 is then 
bent to form area H. 

[0022] In another embodiment, as shown in Figure 6, 
winding filaments 20 of composite material are layered 
over the exterior surface 14 of the suspension compo- 
nent 1 0 at areas of high stress H. The winding filaments 
20 are layered over the suspension component 10 after 
it has been formed. Filaments 20 can be an appropri- 
ately selected high strength material. As an example, 
appropriate glass fibers and plastic composites may be 
used. 

[0023] Figure 7 illustrates another embodiment of the 
present invention. In this embodiment, powdered male- 
rial 22 is applied by a spraying or welding technique to 
the exterior surface 1 4 of the suspension component 1 0 
at locations of high stress H. The powdered material 22 
can be applied either before or after the suspension 
component 10 has been formed. As with the prior em- 
bodiments discussed above, by applying the powered 
material 22 only to locations of high stress H, the weight 
and diameter of the suspension component 10 can be 
significantly reduced. Again, appropriate material for 
coating will be selected. 

[0024] Once additional or different materials are add- 
ed to the locations of high stress H of the suspension 
component 10, the novel advantages of this invention 
will become apparent. For one, by selectively adding dif- 
ferent materials to the suspension component 1 0 at only 
the locations of high stress H, the stiffness of the sus- 
pension component 1 0 can be increased at the desired 
locations without a substantial increase in the overall 
weight and diameter. This can be accomplished be- 
cause the additional material is added only to the areas 
of high stress H, rather than to the entire length of the 
suspension component 10. Additionally, because the 
overall diameter of the suspension component 1 0 is not 
increased, the suspension component 10 will still fall 
within machine parameters, allowing the suspension 
component 10 to be formed. 

[0025] Accordingly, the present invention provides a 
method for enhancing the physical characteristics of a 
localized area of a suspension component 1 0 by adding 
material to the points of high stress H, without a signif- 
icant increase in the weight and diameter of the suspen- 
sion component 10. The invention also allows the sus- 
pension manufactures to simply and inexpensively 
manufacture a variant component such as for low pro- 
tection runs. As an example, a standard component 
could be designed. A simple modification of the basic 
component by this invention allows the component to 
be tailored to a "sport" or high stress application. 
[0026] The foregoing description is exemplary rather 
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then defined by the limitations within. Many modifica- 
tions and variations of the present invention are possible 
in light of the above teachings. The preferred embodi- 
ments of this invention have been disclosed, however, 
so that one of ordinary skill in the art would recognize 
that certain modifications would come within the scope 
of this invention. It is, therefore, to be understood that 
within the scope of the appended claims, the invention 
may be practiced otherwise than as specially described. 
For that reason the following claims should be studied 
to determine the true scope and content of this inven- 
tion. 



Claims 

1 . A method for enhancing the physical characteristics 
of a suspension component (1 0) of a vehicle sus- 
pension system, said suspension component hav- 
ing an exterior surface (14), comprising the step of: 

selectively adding a material to said suspen- 
sion component at locations of high stress (H). 

2. The method as recited in claim 1 further comprising 
the step of forming said suspension component af- 
ter selectively adding said material to said suspen- 
sion component at locations of high stress. 

3. The method as recited in claim 2 wherein said ma- 
terial is an outer sleeve (12) added over said exte- 
rior surface of said suspension component at loca- 
tions of high stress. 

4. The method as recited in claim 3 further comprising 
the step of fitting said outer sleeve over said exterior 
surface of said suspension component and then in- 
terference fitting said sleeve on said suspension 
component. 

5. The method as recited in claim 2 wherein said sus- 
pension component further comprises an interior 
surface (18), and said material is an inner core (16) 
added into said interior surface of said suspension 



6. 



7. 



8. 
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sion component at locations of high stress. 

9. The method as recited in claim 2 or claim 8 wherein 
said material is powdered (22) and applied to said 

5 exterior surface or said suspension component at 

locations of high stress. 

10. The method as recited in claim 8 wherein said ma- 
terial is winding filaments (20) and layered over said 

io exterior surface of said suspension component at 
locations of high stress. 

11. An enhanced suspension component (10) of a ve- 
hicle suspension system comprising: 

15 

a suspension component having an exterior 
surface; and 

an added material at localized areas whereby 
said material is selectively added to said sus- 
20 pension component at locations of high stress. 

12. The enhanced suspension component as recited in 
claim 11 wherein said added material is an outer 
sleeve (12) fitted over said exterior surface of said 

25 suspension component. 

13. The enhanced suspension component as recited in 
claim 1 2 wherein said outer sleeve is comprised of 
titanium. 

30 

14. The enhanced suspension component as recited in 
claim 11 wherein said suspension component is tu- 
bular and further comprises an interior surface (18), 
and said added material is an inner core (16) fitted 

35 in said interior surface of said suspension compo- 
nent. 

15. The enhanced suspension component as recited in 
claim 14 wherein said inner core is comprised of a 

40 resin type material. 

16. The enhanced suspension component as recited in 
claim 14 wherein said inner core is comprised of 
steel. 



component at locations of high stress. 

The method as recited in claim 5 further comprising 
the step of fitting said inner core into said interior 
surface of said suspension component and then in- 
terference fitting said core in said suspension com- so 
ponent. 

The method of claim 5 or claim 6 wherein said core 
is placed at several spaced locations. 

55 

The method as recited in claim 1 further comprising 
the step of forming said suspension component be- 
fore selectively adding said material to said suspen- 



17. The enhanced suspension component as recited in 
claim 11 wherein said added material is powdered 
(20) and applied over said exterior surface of said 
suspension component. 

18. The enhanced suspension component as recited in 
claim 1 2 wherein said added material is winding fil- 
aments (20) and layered over said exterior surface 
of said suspension component. 
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